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EP0433225A1 

PROCESS FOR THE PRODUCTION OF BIOLOGICALLY ACTIVE PROTEIM 

•Jucwl accofxfing to the invention can be used for the oromotton and ^ 

Background of ttie Invention 

Two ^onvth modulatins proteins have originally been characterm.rf h» thov 
phenotypic ttansfonnation of mammaDan cells 1^,^^^ ^SS^ILT^ abfl^to «ven,ibly induce 
Grow* Focto^ type « and typ^ ^ (Anza„rMJC T^U^iS^lSZT^^^'^:: l'^-"^'^"^ 
nomenelature TGF^ and TGF-p have shown to be both l^truj^raiy L^^st^^^^ ^^^^^T^ 
T^T."^ «s own unK^e receptor system. TOFT^.^^^r^^^^^^^^'J:^^ 

(EC^) for biwfing to the same cen surface receptor (Todaio.G J etal (^9SmPHAS77^>^^T^^^ 
sha«3 sequence hon^logiea and slmaar acti^ L EG^ (Ma^ SilT^S4?l^'S S^^! 
1082) B synthesized as a transmembraneous precunwr of 1S9aL» a^s aS fa nml^S ^ 
iito a peptide of 50 ar,lno add residues (Derynck. R. e» aJ (ImT^I ^mI^'^?^'/ 
mesenchymal cefls. TGF-a is produced and r2««d by .ImeraS ^ ^fT* ^ 

^..^exp^edina^ed^aaop^gesa^inXT^rr^^^ 

cheS^^'S^sr-Sn'.irrs.r^^^^ 

{Roberts, A.B. etal. (1983) Blochem/sliy 22 5^-56Sffl and idlt^^T, ^"^ 
larma3s<.25.000 D. R-t charactered liyTahZ J^^SSa^^^^ 
chorase^mdepandentflrowthof untiansfbnned NRKcdb. ^XT^^^Z.^ ^ *° 
^ulatoryeffeclson a widevarlety^^^5^„7^.;^J,^^ 

as a multifunctional -agulatorof^lular^t^r?<^ fl^^SL^ ^^^^^ -iportance of this protein 
growth. ormaye«^^,-^.^»':;^^^£J2^»,^^ 

dosely rdated atul share a high degree of receptor cross^cL ty h^^^ Z^ iJd^hll . 

^T.Xm^t^ZLT'"' "^^^^ order ,» obtain sufficient amount 

K««rT«i^^, nwdalmes. However, it has ptDven to be extremely mait to synthesize recom- 

na unaer **:a ID No. 1, 2. and 3, the 112 ammo adds containing mature fom» of TGF-pi. TGF-M and 
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TGF-P3 contain 9 cysteine teskJoes each, atleast some of whirh=r»- . . 

iWdebondfennatlon Which resu(t9inthe.;»„PiriS?t^^^ '1'^'' ^<'^^in dfe- 

Heterologous expression of TGF-p may lead toTpS tS^^ "»"«Jes. 
fe«S ,» to.d property to produce L «^ect i^^l;!^!!^^^!^"'"^,"^^^ 
s tnofogical activity. ^ " ='n"*Jres and which, therofere, lacio tho 

To date the secondaiy and terHery slmctures of TGF-iJs are unknovm 

Taking the complexity of the nath.eTGF-p molecule irto h 
dient to express the respective TSF-p genes in^e^viS s^J^ " ""^ ^^'^ "^"^ «"««ered expe- 
and human TGF*1 in Chinese ham^«ov«o'S)S^„S^'^^ ^l*^" °f ^'«n 

to 'nE«ropear,Pa.e«tApp.icatio«s29378sS^l^,^^^ 

m the same cell line as disclosed m Eumpean PatehU^^^t^t^'''"^'^°''-»2«=«Jd be expressed 
38 33897. Euta^otic expression of a^i^rof^l^FSXiS^SnT ' h!!^"" 0«^'"-9""9-=h«t 
Applicaton 267.463. ^ ^GP-&^) is disclosed in European Patent 

unCIkelythatl^otogicallyacti^^TGF-pMSd^^atL^^^^^^^^ 
h.^ since lne.g. bacteria the in.ra^LluI^o^n^^tol'l^'^"*^ 

and dlsumde^tat^ized dimerizaljon which Is apS^t^^n^^^ J^^"'"* '"'""^ ^«^«°" 
«*ve TGF-P2 could be obtained after Bxp,^^<il^^"^:*„**^'*r- ^'^ «>rtyye,y lime biologically 
» tomMa promoter as described In Eun,pea^ten,Cc^^^c|,""l"' f^^<^the conM of the 

bedue tothef«:t thatthebiok^ically a^e.din«^3rfS^^^^ "^^^ considerBd to 

menc primary translation productwhen Bxp.^^^^^^ J^'^^,^'"^ 

«portdescribestheexpressk>oofTGF-pcWAinE«S«?l!^^ 

tive^befladproteinbandw^anappa^nTl^ 

'y'«~-Vfl»^ but no activity ««3„^,ed(Un,hi^ 

When recombinant protabw am mndii^rf =f ^ , ^ ^ ^""^ 22. 4i-«s). 
may onen appear In thl^^CCS^bie l't^^elSS^^ " ^ 

^e bodies (Brems. DJU. et ai. 0985) BioctS^S^?4 ^^eSt^ Z"""^ °^ 
wjm,nthee„dosureormeceBsunderapha8ecoSn«22^^ 

ndu«on bodies. wWch can readily be separated iSTe^^?,23'"^f°"' '° 1000 fold. These 

MroplKJbicinteracttons and charge InteraLrTL cS^ stieh as hydrogen bonding 

also lnvolvefom«,lon of dlsulphwTbonds. W^^n O^fl^cu^Tl^T^"'"^ '^^^ P"^^ "4 
fom,atiOfl Of inco«cti««molec.iarand. in me cZ ^^^ i j^T^ ^"^s is chemicafly p«mo»ad. the 
Should be prevented or at least minimized sinc^ fom^^^ muftnienc proteins, internioleojlar bridges 
yfeld nOTHhomogenous material, thus Zj^^,^^^^^ of undes.red. incon«c(ly folded isomer, 
sbu««. or may generate a p«tein wiSSSlSty"^*" ^^-"^ <ies«ed 

active human colony sfimUahng fa^Hi^F StL^l^ u "^"""^ ^ "ologicaliy 
NO. M«003 and by Halenbectc'R. et ,1. ( 25 i^lrZ^TJ^.^ ''^'^ '^^^ ^P^*'" 
the steps of initial solubabation of CSF-1 monomen. I^Sl^I^ The P^eedure, described fc,vofve 
« a chaotropic envionment comprising ureaT^an ^ rltJi^h^"^^*^ underredudng conditions 
^ dilution Of the chao»opic ag^ts7and fin^oS^o SSS:':^*'? « ^^^'^^ed by ste,^ 
«d«c.6y«Bm. in Application No. BS/m9ap^^fl^2Z'^^'','^T^^ *^ l»-«enee of airor a 
dosed, charactertzed in that 8.-2 isolated from Ste bSl^S^'"'"* ''"«'<«*"-2 (IL-2) is dis- 
M guanUline hydrechloride, the soluble 0.-2 is oSS^y a c^l^"^ ""^^ '^'^ ««<«i««s Witt, 6 
and the oxidized I1.-2 is ^folded by reducing ^e^^S^^ T^"" ions, 
8«d "terfermf (IFN^ have bean refolJ^usiil^TcS^K^'^"'^!?'' Intedeuk«v2 
oflhe fully mduced proteins (US PatentNo 4 STi/gr-r^^ ^ '""^ ^ oxidation promoten, 

«describedin US Patent Na4.e20.g48^5S?t2;^I^^ 
condBons to ftcllltaf con«* fbWing and ctenX^^t^f^th? 

«9en.3 to refom, .he diaulMe bonds. The proteins to J^S^T^^ ^'^r^-^Z,'^' "'^'^ 

process can be applied include urokinase. 
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fe>g growth or riec^slastic target cetts(Ra^ 

the purpose herein is d^ned as either ' 19-123). Btotogica) activity- for 

(a) the cen migration promoting acbvfty on noimalBaIh/caT^fihrr.M^^^ u 

ing the numt»raf cefls Iheln^mte ^to a^^Jd^^^^ ^ bemeesored by count- 

of non-treated ceJIs. ^'^ ^ P^** ^ compared to the number 

» unements andthe histological analy8«^p^T?„' ^"^.^L^'^:!^ '^'^ 

m the increase h fomialion (tf fitxxHJS gfarulation tissue tooe'ttwrvfth ^ • 

the said tiesue, tjoth in and aiaund ootou.! wnunH^hH^K^ . increase in vasc«iaiity of 

Tten«noa«ricfbonrttt»TSfite^S^?rnt^ *° ^^^l^™- 

or synlhet/cafly by me«f.ods wellSnTtSe JTt^ JSl?^ «combinant DNA technology 

conaistina of twodtaiifiAHinkedpS^Side^Si nature, biblogical.yactWo,nolea^; 

asaocialed with tha biological activij-. tL^^^"^Z^ ,^^:T'' '^'^ P"^''' 

ation of monomer into Ihefbmation of disuffide bonds and the associ- 

known in the art. whteh. i„ aqueou^ufcn aSrsuS^?—"" ^."^-"l '*=<*^= agents we« 
the respective pratem through attentfio^^^s^^clm.^^^I Jl* "P*^' ""flS^^fion of 

lhesoh«„tenvim™nenf. orSeso^en^^irJ^^ ^"^^^ '"^ '"^^ »f hydration, 

include guanidine hydro<*te^tSum S«^^T^''l''"'''=^^^^^ 
9 M. and deteigenis such as SOS whicW^Z!^ concentrations in the range of about 4 to about 
aoidmcaUonXaqueous .^uS;,^!^^^ tgf ^T'"*^""' °'<^-°"'-01 t°2|«rcant Also, 
basiccondltionsof eCg.pHIOanS^^^ia'^,!^^^!^^^ of aboutz to abo«t4 as well as 

The tenn t^olding condifions- refect b^'SnSn^h^^;,*^^^^ 
assume e ooofbmaiion associated with the bldooical ac VHv . "^^^'^ monomer is penmitted to 

phateorcil«ebuire,,canbeusedataSHSfaKtoS^t^^^^^^^^^ 

hain disulfide bond fom«tion is promoted Su^^^i^^ ^' "^"^""^ ccndilions intra- and interc 
redox systen, wl,ich pemtfts theSSs o^Z^f^d'^Jf 1° Presence of a solubHteing agent and a 
ten, niay addaionally contain suf^S The buffer sy^ 

orpSSi.^r"rrr5r rrS.^^^^^^ -^--^ W3te„n.sc,..e ^.vents. 

P^ke p^tein into tt,e S^tial'^^^SrwhS, ^^ t^^J* 

whie retainhfl said monomer in a so^ttfe f^T^.^!!! d-menzaton s assoaated with the biotegical activily 
inac«vatinat,L,canrr;r(S"'dSiS^ 

de^cychotete) orzwitterionic ones (e^ outf^^f^^^!^^ ^^'^ '^'^^ 
l-propane-sutfonate (Chaps). 5SSD^r„^S5'i^^'^^'''*''*»PyW'^^"»«''^ 
(Chapso),. -n^y are preLnt in L refolJ^^Sr^tT'^^'^'^'^f ^ 



EP0 433 225 A1 



10 



15 



20 



25 



30 



40 



4^ 



^^.^^^!'^~^'""*'°«'*«'«'*a«onoffr«su?^^ ' ""^"'Wt time period and which is 
<.ned tote .mrohred in forming tt,e desired disulf^^^ 

and «6nenzat»n occurs spontaneously. ^ a%<lfyWisutfide redox system 

tefn, in JI^rJTrlSSS^^^^Bl^^^ 

(a) culturing a mkrobial N^conSfainoTiSl^^^^ by the steps of: ^ ""^ 
the^reacjns fr^me to ^^ZTr^ .in.ed in 

(b) recovennfl the TGF-p^ate protein in a rf««Z.7^ ^ Pn"ein is expressed 
Suitable microbial hosts^yS^i,^*T,l* "^"^ ««ub(efbm, 

^.ns as Sa^^^iaj^ cerevfaae or beCeria such as Eschertch^ 

A — — — _ 
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cgjj Of Bacatus subtflts. 

well kn«vn m ih« art and «hich compri^J!^^^ '^"^ recombmant DNA techniques which a« 

- transfonwng said microtH^ host with saU hybrid vector.'and 
'■^TJl^"^ "^""^ host ceB> from untranstom,«J hostceBs. 

methods laiown in the art Alternaki^iSte f**'""^'" synthes.z«i by 

Of th« respective n,RNA ftoo, TGFH>^SoteL pSZr?^!^„'^^^ ''^ ^ ^ ''^olalion 

are ^ sequences which e„^ «ie'rSrxp^^,io~TG^*?:;S ""^ ^""""^ 

Phenotype feature. Suitable marter genes im^S^^n^ t P"«ntids 1^ means of a 

als. ant,l,iotics such as anpicSlln orte^%Sn?iS jl^icroc-sanlso, fcrexan,pl^ «sislance to heavy met- 

P«»^^1f'^e:S^edTn^ :^|S^3^ '^-^^^'^^^ P-^- -n Especially 

ences ho««,ogous to ^I^^Z^aS^Si.":^^^^^,'^:' 

bination in 2 ^ ptasmids already preLt wilWn m • !^ ^ integrated by recorv 

yeast are eepecany those that fnTaart antrhZ^ ' J^:^^^?^.^"'^^^- S"«able maricer genes for 

Ophoriafly.signalseciijenoeswhichallwthesacMSi^^theTGFiLn^ 
ression vector. Suitable sianal seniien»^ 3~ . « a^oon oi tne TSF-(Wike proten can be Included in Bie exp- 

Invertasegene. ^ '^'""'^^"•S''*'^^ ^'^''^e yeast acid phosphatase (PHO^ or the yea^ 

niC^ss:rjr3;-ir.^^^^ 

such^^^l^^^rni;;"^^^^ 

used em»r alone o, in suitable n,ut;.res. Suitaae^;" s^>^t2u^e fe'T "^•"^l^'^'^- t« 
oasamino acids, peptides and proteins and f hair^^rf!«^^ ^ ' '^^P*'- »"aio adds, such as 

chtaride. sUphate^n^^SllSrJul^Sir:; "SerT'"".""-- 

be used include, lor example, sulptatea JJZi^ u , """tures. Inorganic salts which may 

nea.«n, and cai^ra ^X^^^iS^tTT' ^""^ 

stances which p^^^ ^ ^ e^e^ "'^'^ 

lil®. or individual amino acids. elements, such as »on. zinc, manganase and the 

Mowed by the separation ^ T^T^^K 1^^'." *° P"*^ 
cf»»natoga^>hic means. from the host cell proteins, e.g. by precipitation and/or 

J^'^^ZtZ^:^::''''^'^ t""' "'■^'^ cans as an ,.«c^ 

-p^.inv«^.irr.a..^rp".rt:^rr^^^^^^ 



EP 0 433 225 A1 

the steps of 



40 



46 



50 



Pf«fer*ly guanine HQ or most P^^^^^^^^^T^^^^^^'^'^^'^'^'^'^f'^^P^^^^ 
temp«ati«s as described before. The so^S mon^.!f ^ of abotit 4 to 9 M. basic pH or e^S 
d.alys,s and. if a precipitate occurs during dJS bv .^^^ *^ solubatzing chaotropes by 

Aftarefalding. the bWogicaBy active di,,erbX£iri^«?^ P^*"*- 
or other endotoxins which might be presenVin L7r^,^ * '^T'""'*'"^' '"P^^. pyR>gens 
mlcn>blaj host cells. Sepai^tion <rf the dl^^ ^^^^'^,''1'^ ^ 

»5 Scdwnn and reveree phase HPLC. chramatography. e.g. on a M<«o 

The present inventron further ralatee k, hi^^a. w . . 
««ordJng .o .ha p,oee«. of the "vSS. S^^Sj"^**^* P~«e.ns when produced 

TGF-p.4ika p,ote.ns can be used in a variety of fh«spe„tic 

PO-in*, which can be used for ^eZlS%^^7;!^T^''^'^ noX^T 

The present inv«n«on concen« further a pi^^^^^^^:^"" TOF-fi^e proteins, 
a d„T««^ biologicalty acth« TGF^te prcJn^^^^l^^'^'''^'"^'^^ ^ 
5 '^**'^"=°^"8'°*«'">'*"«on.orapham«ceuticany 

«^orinS^*°;^,';'2S^ for example Inlramu^ 

araWy «otonic aqueous 8o(ub-ons or suspenUTns S ^nT ''"^''""^'^•^^ 
lyophafi^dpTEparsbona which contain thelSTi^lSTf^ '^"'^ *«• example fr^ 

«"««;rier.SofcaonsforparenteraIusea^eSrri;iru^^^ 

' ^/^'"^"^.conl^lnaddl.lonto.heactNe^SamX^ 

afbumm, anino acids, such as arginine or gly^Z a cS^Jf . "^^ ' ""-"an semm 

hytffoxyethyt starch. The pH may be Bm^^i^Z^ jTtT " <^a««' or 

about 4.5 to 7. tJa,^v Vials L ntrsi ^ t^l JuS^^^^-L J?^"!^'!'''^ ^ amino acid to 

The compositions contain conventionai aZ,^ r^ ^nger storage. 

-n<,/or emulsl,«„. .^^^Hisens, ^a.tsr^gSS.I^sS' P^ser^tives. stabTe^. wetting agenb. 
maceutica. composWons. which may, ff deS^S^^r^^ '^'f^- "^^ P^tTa^ 

produced in a manner known per Z for^'J^ ^ Ptemacologically valuable substances are 
an,.or sterilising p^cesses. an^co^fr:tSm"ry7;"^^^^^^ ^-^-^ ^oSn" 

10 ng to 1 0 ng/g of prepaiaflon. and in the case rfZThr . ^ "9 * »^9. especially from approximaleiv 

The IGF-^race p„,teins a,; dual in^^^^ L Ta '^f """"^ "^'-'^ 

-rta,nce«. types, nam^y fibroblasts, andt^e ^.^er^'^ J^^f?" th! °" rr"'"" ''^'"^ of 
timor cells and cells of the immune system. """''^"'^ Pn>nreration of other cell types, namely 

Tne dimeric, bkHogacsdiv active Tne ftja-o. * • 

maceutf«^ formmaUona, are applied in an Se^^?!^ f ^P'^^'V of Phar- 
anwunt which exerts a significant healing. e.g. ^a^!^L L ^"*»«"" '"tended an 

bnottoxIctonom^lcens.Thlsamoun^t^t^Sdtr.^t"^'*^'^^ 

cherBcter of rGf^Mite p„.ei™.. an -effective a^ZS *^al 
growth and proliferation of b^ceHsand cells ofri^- ^tT^t! ^ " '""ibiis the 

Bieamount has to bead/usted to the partlcularttMue toT^^ or veterinary use is intended, 

disease, and the age a«J gene^l co^S^S^i"^ ?^b;!L"T' ^ severity of the 
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wound heaOng procsss. 

h ^'^"^ (decubitus ulcers) b a prefewd use since they frequently occur in 

h03p.laJ patente. parOculariy geriatric and wheel chair paUents. In eJderiy people the «^nd S 

ulcere, but trauma, bums and the Hke) that either heal slowly or do not heal at all 

ticJrhuJJ^nSir^"''""'^'^''''^'^''"'^ 

m .T2l*';^^P[?*^^P'««°"i' promotion ofsu«face wound healing, partfculariy 

«fo^.^ be.ngs where the wound healing processes ««iceably slower. TT,ere areS^S^ 
as to the type of wound that nay be treated, and these include (but are not limited to) : Surface ulc«S^ 
J«^(bedscre,.diab^dentetU^ 

and thrt degree) ; s«g.cal Incisions fmoiuding those of dental and cosn,etic surge^.) ; acc^a 

^^i^r^^ '''^ radiotherapy). When applied topicaDy. the conpositions may be comWnedwift^i 
^^T^ aaadjuvanls. camen.. solubilizing agents and any other krx^^o^ or Jyetu^SZ^J^nc^ 
growth fector(s). Them are no limitations as to the nature of these ingredients except^^ttT^^ j^ 
^^ '"'J'^^'^'^"' ^"'^'^ administration and Lsi^S 6^^,!^^^^^^^ 

8«^ omtaent. saiveorinigant. orthey may be inpregnated into transderrnal patchesTpIast^i^ t^^^ 
^e^y ■« a liquid or ser^-^>, fo^ or they may be *,corpo,«ed into a SSfS^Ta ^^^t^ 

The second appficaeon is a systemic one for the heajing of internal wounds eSher foHowino suioerv or 
^rJ2^ of the inner oroans whe,« surgery is either impossibte or is nTrSS^^^H^ 

ere no l-m-atK^u, as to the type erf feue or wound to bo treated and th.^:. i«*.de (b^Ta^^^^S, to) 2^ 
su^«al «as«ns to the Inner organs and tissues ; bone and cartilage (after fracture) ^ ^^^^^L^^ 

^ ="'5^- they may be in the fbm, of an irrigant. p«rf«St .^ JnX 

«*^apljjj8«roa.calIyacce^^ 

b.ned war other .ngredfants such as adjuvants, earners, solubilizing agents and any oW^^or 
unknown^s^ondaof growth factor's). There are no ftnitadons as to L Lure of th^ °r«^dS^«« tha 
"^J^T!!!".?^ ""^ physiologicaBy acceptaWe for administration a^dX^ d^.^'E, 
activity, or render hannfiilly toxic, the active ingiediente of these compositions. 

a«dlocat«n of the wound, and also to the age and general condBion of die patient to be treated Tq'e^I^ a 
S.rh^T".' t'T' ^ 1 W to 20 « Of TGF-P-like protein per 1 cm^ of woSn^* alr^TS^ 

=rs'tS^dt^„'r«j:;rnr^^^^^ 
r^Ffc™-™ 

« mamnt«I,an cell cultures or as a bone marrow pmtective agent or mediator of c Jdioprotec^ 
Examp^ea 

Th« following examples ahistrate the invention wfthout being meant tfl h*^ limitative. 
Example 1 : Qoning and a equencinp of TGF-fi1. TGF-fi2 and TGF-a3 cDNA 
A, Cutturfng of cells 

Human glioma cells from the CI-215 line (de Muralt B. et aL (1985) Eur J Cancar ciir^ r^nnm on-n 



B. RNA extraction 

1 X 10» ceBs firom the CI-21S human glioma cell line are harvested and t3ounce homogenized in 30 rrd 5% 
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15^00 .pmfor 30 minutes at4-CinalS^Rcl?^nti^'^^^ 

n«tant is discarted and Ihe pellet is re^Md^^ ^Z^ou^'^uA f^** ^ '^^Sng Lpar- 
25.000 uniM Heparin (Sig:,«). and the. 3 ^ ^^.I^^^h^ ' ^0^*- ^' SDS, 

consorting of 24 parts chloroform and 1 part iso^^^UvM HJlS^ ^'"^ 

soduim acetate (pH5.0)andZS volumes ethanolaSedT^t^^^^ P"^''* ^ volumes M 

fated RNA is isolated tv oligo^ call Jose ch JSSraohv i rf^if; 1 -I' P^lyadeny- 

A l^boratnry Manual. Cold Spnng Hart>or LaS? roi^- "^^^ -"^--^-Con^: 



C. Synthesis of cONA 
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and dnp.50 units RNaseinhibitDr(P,4eXnS222?^ 

tese (Gibco-BRL). The reaction is iLbst^^f^ i tZ^^ ^"^^''''^ «™«=rip- 
setMnd strand ""^er containing 20 mMTRlS/HafpH 7 ^fsl^^^ " *^ to 400 »J with a 

«>WL)araaddad and the taction mixture^ciStlJt^l^^^^ 

on «e for S minutes and ^2SunitsofB.col,D,^SX^U^^^^-I^'^'^"'^'^'''''^ 

5 M of the cONA are tJwn mettiylatad at the B^J^ cONA. 
TRIS/HQ (pH 8.0). 0.1 mM BDTaZ umT^^T^ '^ "^'^'^ fer 1 hour at 37^ In IQO mJ 50 mM 
acabs,. The ruction mixture is i^SSw^T ""^ (Now Engla^ 

dissolved in sterile water as described above and the cONA is ethanol precipftateJ and 

acetate. 0.5 mM DTT and 0.1 mM each dATP. dS^ dCTP ^Sf^ '° '"^"esium 

perature then 20 units of WenowPolymeraS'clB^rl^^^ b cooied to «x»n tem- 
lemperahm* and 5 minutes on fee. After r^^o S of^lM^^:^*^*"^^^^ 

extrarted and the cDNA is ethanol p«dpitated and d^o^e^ ^^J' 'T*^" " PhenoUchlorofom, 

12-mef synthetic 5'-phosphonrial«f \ln^,^^ absolved m sterBa v„ater as described above, 

in too pi Of aTcution c^ST'^C^ X'J^^^^^^';^^ ' - ligated .0 5 ^ cDNA 

ATP at 16-C using 4000 units T4 DNl£TeZrE„Sd^l7^!' ^ «""M 01^^^ 1 mi 

and Is digested with 1000 units of EcoRI (Boehrin^r) ft^^l™^^" ® ""^ ""M NaCI 

lhereactionmi«ureisheaiedat70»Cfor S^fi^hL^^/'i^^ « EDTAare added and 

A15M column (200wt00 mesh. BicvRad) to r^o^ mri^,^, f actK*. m«tun. is direcfly added to a Bio^el 
elotas in the exclusion volume l-nkerfi^gmenis. cONA of more than 300 bp 



D. Cloning into lambda cftt 1 



Phosphatase iTom Boehrioger Mannheim as des<^ lKS^''t:^ 

coprecipctaled in ethanol with 1 pg of gBll <I^^t^JH^^^^^^''^^^'^'=^'^ 

laining 50 mM TOIS«CI (pH 7.m 10 inMlS^^^^T^.f^^'^'^^ in 10 pi of a solution eon- 

and 200 units of T4 DNAT^ase. ihe SnS^" J T'^^' '^''^ ^^^^^ glycol (MW 6000) 

centrifugedforlOminu.esl^lthrpj^':^^ 

3 hours at room temperature aowrtina to "^'^ ^"^ in vitre packaged for 

50 mM TR,S«a (PH 7^, 10^ NaS W 2^S"«'^^n nf-^" "^^^^ ""^^^ buffer oonSning 

«s.VT(S,ma,w,th.^V10S0cl^JL^:r^^^^^^^^ 
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E-Scrsening and selecHon ^H ^s cootainina TGH}1. TGF-B2 and TGt:.^ 

Manuar (T. Maniacs. CoS^sig^Ha^SrlS^^'^Ne: V^^^^ = ^ ^'-''-V 

0J2% SDS at son; for 15 minutesand mJf^^^^L\T Ju '"'^ P***** 0-2 x SSC, 

spem, DNA. 0. 1 w^ml ofigo A 12-18 and 10 pg/rrt pTk-R^ ^TJ^ « ''J "^^O s^"»n 

to a coneenJiation of 2 x 10» cpiiVml had been added •^-^abelled 39 bp oligomers (see below) 

1?!.'?:^^?^^ lised for the detection of TSF-pi sequent are • 

1) 5- GCC CTG GAC ACC AAC TAT TGC TTC AGO TCC ACQ GAG AAr 

^•TCAGCTGCA<^GCAG6AGCGCACGATci.TG^^J:°t 

Th« two Oligomer, used for the detection of TGF-p2 sequences 

! ^ °CT TTG GAT GCG GCC TAT TGC TTT AGA A>Ct GTG GAT 3' 

?^JI.^^'^^"^°*^^'^^^^^**TCATATrASA^3' 

fiW^ ^^'^ CGC AAC TTG GAG GAG 3- 

!o ""^"^ TTT ACA AGA CTT CAC CAC CAT 6TT GSAGA^V 

40ngeaotidigomari8labelledatIls3'endusinfl«P.<JATPanH5i3..^7 • 
in a 20 M. ,«c«on b^rcontaini,,, 100 "*i P^rZ1^^X'J."„T,f ^^I^S^ 
1hourat37-C.ThereacCoriinixhireisaelfiltTa^«v«-a^!r\^^^ 
ar.n^ata5.Cfor5„.-„r;^^Sltr^£^^^^^^ 

Plaques on the plate ^reZ^lTsZ^^^ZTr^^,^^^^ 9'^*" °f 
ID). 100 Ml am added to 1 mVE. «i vSSra^lfr^ .'^ ^,1!' 

The E con Y 1090 cells and ph^a^e SS^to S I TJ^ " '"^ 20 n,lnute, at a»n, temperature. 
at37=Cfo? 7 hou«. AfW^<S»^^^,Zlf ? ""'^'""9 °-2% "«"°se and incubated 

metho<ld«K;r*ed in^^raolTrLTrrr: '"^'V''^ " '^'"'^ ^^"^9 ^ 

New Y«K 1982,, The purified DNA Z^^^^Z St^i'^TcS; 1 ^M^^^"' ^"^^""y- 
tfaesied to completion in a total volune of 1 ml with Bc^ml^^t^rJ^ll^ ^^^^^ ^ 
(Boehnnger). The enzyme reaction is Otenci/Z^r^^^ '^ "''^^"^ ^'^'^ 
inserts are purified by gei elecbDphor^fe (U^p^BRLW^a!^^ Pr^'Pitatsd. The EcoRl cDNA 
TTie DNA « elutad h 50 mM TRISrtiaWH 7?^M l^i^^^^ 

precipitated. The resuUing pS^^J^t^^Vr^ 'JL^' extracted and ethane 

7.5).1mMEDTA. '^'^^"^ and iBsuspendedinlOmM TRIS/HQ (pH 

P. Se<iueneinq of eONlA inserts 

74.S4e3using.heabovedigo:;:.(rs^r?|rdr^^^^ B^S' tfr^^'"^ "''^ 

sequence covertng the 1 12 amino adds of the mature TGfT-i rr p!^, i^f ~ ""^eotide 
10 Mo. 1. 2 and 3. respectively. ^ ' ^"^^^ ^"^ ^P'*'! ^'^^ SEQ 

G. Amplgicaiion of cONA inserts and sutidonino into plasmid P6em-5 

The EcoW cONA inserts «^Bh^S^ pSs^± t^^^^ 
above (see secfion 1.E). 50 ng of^ <^„2t SS»£?n^" are gel purified as described 
two diaoffleis bv a noiCmo^L -T '"f*"are amplSied rn the presence of 2 x 2 ug of the resoecfive 

o.*ome« by a polymerase chain reaction in a 100 ^1 readion mixture containing 10 mM TOl^K^ 
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carrying the conecti^serts IrcoOna TGfIi """^^^ «[! Y 1090 cells (s^ e™! 2r«!^ 

A. Gftneraf methods 
Bacteriaf strain (B. ccdi K17 ) : 

... iss'sir- «»" <" ^ »p<^ 3^ ^ 



Plasmids ; 
pPLMu : 



30 



SDS qel-flfectropftoreste : 



^Pt promoter with the Phase Mu ner gene rii^^^^ 
Plasmid ericotfing a thermofabae icu-. 



(Laemirti 

Po'yacfylamide gets. 

^ Heal induction 
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s-n^ecoic^y and Scutate, wi^s^j:^^^^^^^^^^^^ 

Of LB/amp/kan in a 100ml Erlenmeyerflask. This flask 1 h^il^ are added to 15 

«taken before tansfer(„«v4nducl„g Sons) a^d , '"^'^^'Cwatert.alh shaker. A2 mlsalte 

eupsmatant s discarded. The pellet is resuspended n lT' i f ^ ^" ^PP^^dorf cantrlftjge) and the 
10 m.n at 9S-tX 5 ;J aliquots a« loaded forSplGE ^ '^P'* '■'^ 
Preparatio n of comoetgnt cril.^ 

^•^^**'<=««*«'n"'»eptesiT,idpcl8s, are grown 

Nucfee Acids Reseaioft 7. 1513. S uo of dasmidD^ ^ Bimboim. KC. and Doly a 

12 



EP 0433 225 A1 



10 



IS 



20 



2S 



30 



55 



40 



45 



at 13.000 g for IS min in a SS34 mtor in a Son.all^nWfZ th f 

fle. in TBE buffer containing 0^ w/ml amidf^TSJ S^rtiB ^1' "t'"^ ^ ^ * 

the bottom oHt»elOomlongand0.8cm thick o«i ttTo^! * bromphenol blue maricer reaches 

from .he gel piece in a ScWeicher & ^I B^Tv^!^.^^^^ ^ '^''^ ^ electroeluted 
DNA filaments are p«oi^«ed (see aboJ, aX's^^S "^"^ ^ "n-e efute. 

D^4A andS limesihe molarequivaJentof the^^Je o«^i^l!fn:^ ^"^ 

■mSOa Of ligation buifer(TQ^ yf^a^^T^S!^^^^^''''"*^^*''''^''^^ 

containing 1 unit of DMA Bgase (Boehri^;? ° "^Clj. 5 n,M DTT. 0. 1 edenosine^riphosphate) 

10^Uoft^lellgallo^l^i)cturearoaddedto200ulQfcold^-l•r\,./^™.^-. »,r ,. 
Pc).sr.Afler30minthecen,ereI«atsluxkBdiJS2^S^^^^^^ 

are added and the culh»e ie ehaten ^60 irtnTo^c ^ f? "i'*^ 2'"' 0^1^ medium 

amplcllin a«i tenaniych and incubaterti^h,^^^.?°s^'''T ""'^ °" ^ ^'^^ 
i» analysed. Subctening of fte UNA Ita^fb ?g?S TO^ 

plasmlds pPLMu.hTGI^l. pPUIu.hTGF^ amJ^pT^I^T^^^ ^^"^^^ ^^"'^^ " pPVM» results m 
constructs are r^fen^ as E. coli LCmf^^^lTt'TT^^^^^ ''^'^ 
137/pPLMu.hTGF-(J3, respec555?: ^"'^"'"•"T^QP-PI. LC 137/pPLMu.hTGF.p2 and LC 

endTGF^Sallappearasheatlnduiedprote^^TS^rhT,^ 1^^^^'^.'^^°^''^°^™^^^ 

lar weight of approximately IZOOO D. a«erheat .nducton mferaKng with an apparartmoleX- 

FermerttatlQn of transformants 

nimutes in a SS-C water bath. -Rie nasfcs are Sen t^^^fa /s^lf ^ ' '^•'^ fo^^P^lmately 3.5 
flasks are «<»'ed down 1012-0 in an fe»waterbatha^T^,"L?^^^ fer3 houra. The 

at e.000 ipm In a GSA lotar (Sorvafl). ^"^ are coDeeted after centrifugation for 10 rrtinutes 

jgmpjil: Expression of TGF^I. TGF-fi? .„d TGF-S3 in ^.n... ^ --^ 

The coding aeqtJences of m^ure TGF-B1 tgp ao -r/^e 

A. construction of pfasmid pJDB207/PH05-Rrr 12 

Tor^'.^?Siry2°jrrai^^^^^^^ 

expression cassettes with an Insert coding foT^at,» rer T^^'T '-^"'^ '''^ 

the control of tha PH05 promoter. ^^"^^^ ^ ^'^''-PS. respectively, under 



59 



55 



A laanstniction of olnmrM pJDB207/PH0Sj;rr 1» 



,._..'l*^'^'''*'"''''2(^''°P*«"PatentappiicationEP277 3iiu=i!~. • ^ 
Sail. Partiai HlndUl digestion in the preserS oSi^lfZlw ^ T "^ endonudease 
prfeing the 276 bp Sall«an,HI PBR3^1^2 « ^e^^T^;!* T'^'" ^ ^ com- 
the yeast invertase signal sequence (coSTig ™r'!l^ 'T'^T t ""^ Phosphatase PH05. 

1 kb SalVHindOl ft^jr^O^IR^ liS^^Td fl'"*^ ""^ ^ Iranseripttonal fenmnatoTTh; 

MolecularGeneflc..nyeast.5S2^Sp^m:6''5 
cu.wi.Sa.la„dH^„.Tt«,esa«.,^.~-i^^^^ 
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S. Con^ctton of nf^»^;w pJDB207RyPHfy.,Tr^c 

SSf^R,")^?,"' ''^'^ « '^^^'^ asSS^ Jtlil r ^'"^ ««"he mixture is 

~. ^'^3^="' from an agarose oeroI^rl T^ ^ ^"'R' and Sail. A 

centrahon of 2S ^g/m). The fragment contair^ t^^,« ^"'^ '«'»f»"d«< " sterile water at a c«v 

EcoRVSa,, fragment codinj^^^^^^^f 5 ^^^^ ^he BamHI/EcoW PHOS P-oS^ra^tt 

1^08207 r^ferrad to as PJDB207RWoItgf|P "'"^ ^<^^ orientatica ^ 

In an analogous manner, mature TGF-Iil anrtr^ca, 
teeing .hscodin3seque««soV^.p7anrTS:^^^^ 

PtesniKis are wt with EcoRJ and Sail. The BcoRU^^Isff^^J^ ^ "9*^". ""e «a/ltfng dreular 
CTransfafmationofR ^^^yfeiae strain GRP^« 

pJDB207Rff>H05-TGF-pi " - 

pJDB207fVPH05-TGF-p2 
pJDB20rtVPH05-TGF-p3 

usino the bansfomallon p«»tocal descrW h„ ut- 
Transformed yeast ceBs Hsetectel^^aa ^ 
Single transfonned yeast cotonies l^^aS anS^l^tT 

aaccharomvee ^ cerevisiae GRF18/pJDB207R/PHDS.Trc « ^ 

prepared accorft,g ,o .he recipe of the Dif« VeSS R« ^^""^ '^'''8^ """'mal medi^' 
L-«jf««gine instead of <NH«feSO.. 1 g/, L-hlstSn^ anS^L **t°^ ^""^ ^*='* <=««a'nin9 10 
|^hedin0.9%Naaandall theceUs^ "oX^^ second precul^re 

to the reciiB of the Difco Yeast Nitrogen Base , i. . Prepared acoordino 

Cells fhw, 10 of culture am collected at 5 nTh^rd^^ 

2wittergert(Calbiochefn)]. 8g Of glass beads (0 5-0 75n^T^!^ , Potaaa.um phosphate pH 7.4, 4 mM 
K«, v^eroj^iy ^5 times for 2 min each on Tv J^ZTX^^TTt^' "ie suspension « sh^ 
the glass heads. Cell debris in the extract are sp^^Z Z » decanted to get rid of 

supernatant and penets are sep^^^^^Z^^ «nWugaaon for 5 min at 3000 rpm at t'c rZ 

g>g>Ege4 : Product^^n of d^H. k..^..,. „ _ 
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A- Recovery of non^o lubie. monomeric TGF-62 from E, rWi 

are passed two times Uuough a F«flcC^(sSS^,^^^„?f fT*^^ "The cefis 

tions and the volume i, i^htl^^l^ii^i^'^ZT^^^'^i^ manufacture.^ instoK^ 

forlO n*. as above. The pa><it is Kt«S^ed •« iOoS h ^ ^^"'"^ ^ " '^^^ «ntrlfuged 

. and agam centrfuged for 10 min as ab^a^ha ^hl S """^"j^? ' * ^ °° t^"-^^) 

1 mU EDTA. 1 mM PMSF. 1% DTT and h^^J ^ =^P«"*'«' « ^ m. of 20 mM Tna^Q 

B. SoUibahaSon and mi fification of monomeric T6F4t2 

ch^atograpbed on a Sephaayt S-Scof^n^h^^ 2 6^ 7a c^) fn ' 

1.4 MVmin. (AltsmativeJy, the c>«nnatDara»hv Jn hT^J.^ ' f * cm) ir» 10% acetic add at a flow rate of 

«ium„ can be run in SSS^SSl^ , p ^^"""^ f^^"'^) 

TGF.P2 eluting between 190 n*^^ ^ "^i,^ S^t'i^^-'^""" '^'"'"'"^ "^n^^ed 

-^e.dl.e^r3..p3Cexa.p,e34.O.0..g,-L^.a^^^^^^^ 

g RecQvanr of TOnomerie TriF. p2 iirom Saccham,T,yces cerevisiaP 

minute, wHhintennittantvo.Lngev^5jJ^S^;£^^^ 
for30mi™tesat4-Candtf«suplaS^l^S"o?^^^^^ 
5% acetteacid ovemiat«at4-C.^n»ad^^^M^^^ 

byul.rBfiI.«tiono.a^10nU^n?^S^)TrS^^^^ 
a Further porificafaon of monomeric TGF-aZ bv RP^pi 

ai.^JS?s^^prc%reSSit:^:s':^^^^ 

peaks are collected manualyacwrdinotoraWa^lttT^ !^ 
min.Dcpendin90n.be indiviSualJ^'J^L^S^^^ 

is etuted around 16n,ln and 18 mm, ms^ctiveb!! "^^'°'*^^P^''°"*«sanieprepa,ationof TGF-p2 
TGF-P2 frac&ons are analysed by RP-HPLC uainn ih^ i 

E Anafysts of mooomferi c TGF-a2 by SDS-PAGE 

lybmidestebgels stained wah cissfe BlueR-S^s^t b^H^^ ^ '^'^ ^' ^> ^^'^ «'°'^'^ 
1ZC«0D-.o.«alnedwb^-.i«,is«„gu,,„«:^,J:^^^^^^ 
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TGF-P2 from example 4 B is evarwafow 
The N-tcrminal amino acid sequence is: 

Ala Tyr ^^-Phe-Arg-Asn-Val-GIn-Asp-Asn-X- 

X-Leu*Arg*Pro 
Th& K-tcrminal amino acid sequence is; 

<«t,er.inXcJenoles en amino acid not pos^Bvely Wed. Cystine was del«™>n^ 

3 mg of mooomeric denatured Tf5Mo 
After ^ hcun. a, 4»C tt,e pH of the soifi^.^'^!^ and 33 mM Caps (C^Sim^' 

by the same method. The pr^tipitatefom^l^r^Jl ^ ^"'^ ""^"'rated to a final volume of 
natant contain, disulfide n'lcZm^^'p2 3^^^^ 
b^o^ogical activity Of thepreparation Is maa«,^dTyS^ 

ce« grovrth inhibifton assay (example 5.B) ' ^ 9"=wth assay (example 5.!«S {he 

used f'thtir.ir.^'S^^^ TGFH,2 derivative (example 4 M) is 

example wfth the exception of the sod^rjl^w ^ ^^""^ essentially the procedure deserited i„ * ! 

monomenc pratah, (example 4.H and 4.1). ^"^"^^ W"erated from the undecivaCsed 

c. Jr;(S:^re.^"^;^^ of 1 m^. 3 Mono S ^ 

^) ^ 15% buffer B (buffer A contain^MtoS^^ef^:** r*'*"" ^ ^P^^. S 

rate keeping the buffer mixtum composL coreZ STmf J?!^*^" "^"^^ "^e same tjL 
b«el,ne levet folfowed by a "nearg4lfero^l?^,'i'^?f'*»*^ ^* ^80 nm has reached 

SS^^ ^ Of the s^dien. and collect ^^.f-^STTeStHl^f'^ ''^*^' "'^'^^ « « 
tnt^^wl"^^ non^ducing conditions and RP^Cn^' £^rr^J,""^'^' ^'^'^ ^etemihatfen, 
ftaobon. Add^ooafly. „o mooomeric TGF^2 was deteSS J """^J" ""^ 

iKi oy SDS^AGE m the dimenc TGF-p2 peak eluted 
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from the cotumn by the salt gradieaL 
I. Further pTxriftcation of dimeric TGF- p2 
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ure of 80% TFA 0.1% i™ water and 20% TFA 0.08^: ; : ' lllTrT*'' ^^^^ ^^)^^«t^ 
over « mtn starting upon inj«ak.n at me ecpiilibrafc^^^^^^ 

'0 «»216nm.T^^ise)utedwaharetentfootime^^.7llId^^^^ » monitored for atso*a„ce 

non reducing conditions revealed a sinqie sharo tLWr^ T ^^'^'^^^^'^^^^s^^'^'ier 
Obtained dbneric TGF^2 is of high po^ ^ " *«i9h« of aboirt 25 kD. C 

Monomeric TGF-P2 Irom example 4 B is dfesnivoH ^ , 

grade. 40 Analylk*en, Intemattonal. Hart«>r ai^Jklf " 1? h ' ''^Sepralyte CI (p«pa«,v9 
» a^lon.trite and 0.1% TFA in water, is added ar«J it» ml^» ^ sequentiaSy with 0.1% TFA in 

gei isfiUemdoveraglass iHtcoveredtl^^n^t^^t V'^*''^*^ ^ 
refolding «*jtion). The gel is washed firetv^fSl^^^ ^^'^'^ (20% the amount added to the 

menwima™.xt.^ofBOrtHifferI^^%ti£SS'o?yS?A^ 

of 70% buffer Aand 30% buffer B. The ^^^IS^Z^^""? ^T'^^ '''''^'^^^^ 

AKemativeiy. acetonitrae bi buffer A and beffflrB ^LTi , ^"^ "=P>=oi>veIy. 
elution Of TGF.P2 is replaced by^i^^^Sir^'m^^^^^ 

10% butfer B and ahitlon of TGF.^2 ^aS^ed*^? " ^ buffer A and 

mixlore of 80% buffer A and 20% Z^J^t^Zj^TZ?'^'"''" ^^'^'^ 2% buffer B) starZ Z^t 
procedure is as in exampu« 4.H re^p^Sy ^ ^^^^^ 

K.AItegag^en;eg^^ >^w.,-..^. , 

a.5.rNS'/S-S?ri^^^^^ in lOO^MTHa^C. p„ 
b-ochem). After 450 hours at 4»C the mixturfB adS^T^H ^ o 50 mM Chaps (t^ 

volumes of 20 mM sodiur, acetate. pH 4 0 and oumnl^I? .^ by additfo^ of 7 

P^ceduro as in e«„,pi. 4.H and 4.UesSli ""^ " ^ (PhanLa). Tu^l 

^^^^^^^^^^^^^^^^^ 

PH ^'J^S'a^Slifdol'nlS^--- '-a^ -0 THs^a 

by the cell migration and Srowi assaWeZSie^r^M ^T^!' '''' ""^ ^4 hours. As delerminS 
•hat of the method doacrt»d in cxonilL^Pur^!^'^'^ "^^'^ TGF^ fe similar to 

..Hand4X TSF^. '3 separated^,^Sc:;:rr;^^^^^^^^^^ ^ - 

M.e: ^ofS^.,,, ,,,,,,_^^^^ 

using the conditions of example 4.D. TtetSo^^^^^''"""'^ ^"""^^ " by^tC 
Of the reaction, the pH <rftt»Wutfon falS^^ '^'^''■^ ^1.8 min. AftercompTaon 

a FPLC Desalting Cdumn^i^S'SSSSS ^mM ^^'^'^ '"^ '^'^^^ 

N. Recydisati on of trreofrecfly folded TGF-fl3 
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Solid guanWinium hydrochloride and DTT is added tn »,» . ■ ■ 
«an^e4.H to give a concentration of 6 M and 5 mM 1^ T ''""'^ *° S column of 

system as in axample4.D. Reduced monomericTGFT^i!,l^■"'^'^ '^'"S the same column and solvent 
ThB preparation is then subjected ro^^m^I^^ T'^'^^^^^'^'^^-'^^^y^^ 

dtmeric TGF-pz "'P'^ 4 8 or4.C. thus iniprov,ng the total yield of refoWed aclK^ 

O. Generation of h^t^r^^ "-'- licany active Tn^f» 

:s^^*^"^^«S'"- - acids 

^H^^ P^fl«tionand teotetion o th!^^ !I'~"*"^'*'^*'''n9«»"<^itions 

and 4.1 oltov^ng .he „, -^^-S"^ fr^^'i;:^;^'' -ccordin, to examples 4.H 

(M^)w«htt«ca,cu^edn«,ecu,J'rs^,r^i^--SSl^^^^ ^ 



Retention 


M+H* 


Calculated 


Time (min) 




MassM(D) 


16.1 


566 J 


564.6 




1832.3 


1831.1 


25-9 


129Z5 


1291.5 


29.0 


1307.7 


1306.6 


31.2 


1320.0 


1318.5 


3Z1 


1421,1 


1419.7 


33.0 


3132.3 


3131.5 


36.9 


34253 


3424,9 


44.5 


3739.5 


3739.5 



Peptide Sequence 



DFKR 

NTINPEASASPCCVSQ 

DAAYCFRNVQ 

DNCCLRPLY 

DTQHSRVLSLY 

DNCCLRPLYI 

DTQHSRVLSLYNTINPEASASPCCVSQ 
DLGWKWIHEPKGYNANFCAGACPYL 

wss 

DLEPLTILYYrGKlPKIEQLSNA^VKSC 
JCCS 



TGF-pl : 

d^estion Of TGF-02 except. hat tfJ^S^SsK'^^^^^'' ProStTS 
90 m.n i3 used on a Cie column (VydS^^Ss * J:^^ ' ''^'^■^ '2 ^ 
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Retention 


M+H+ 


Calculated 


Time (min) 


(P) 




9.4 


810.6 


808.9 


13.2 


619.2 


617.7 


20.4 


1584.6 


1583.7 


34.9 


1613.3 


1611.9 


50.6 


1869.8 


1868.3 


79.8 


2875^ 


28743 


87.1 


4189,1 


4189.0 


89.8 


3965.0 


3963.7 
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Peptide Sequence 



WJHEPK 
DLGWK 

ALDTNYCFSSTEK 
VEQLSNMIVRSCK 
NCCVRQLYIDFRK 

GYHANFCLGPCPyrwSLDTXJYSK 

VT-ALYNQHNPGA5AAPCCVPQALEPL 
PIVYYVGRKPK 

VLALYNQHNPGASAAPCCVPQALEPl. 
PrVYYVGRK 



TGF-P3: 

20 MS (1.46 nmoles) Si>yridyiethylated recombinant TGF-R3 (DreDarad «imii=,Hw . o - 
i^ombinantTC5F-p2) are digestad with 0.4 jxg endopf^teTnase A^cS !f m S-pyndylelhoxylated 
the ind/balior time is 22,5 hours and the e^^i^^Ln ^ descnbed forTGF-iS2 except that 



Retention 




Calculated 


Time (ncdn) 


(D) 


MassM (D) 


7,0 


1308.0 


1306.6 


8.8 


1381.0 


1379.5 


11.6 


1205.5 


1206,3 




1252.4 


1250.4 


19.4 


I42I.5 


1421.5 




1551.2 


1551,9 


36.5 


3030.4 


3029.4 


39.8 


2782.6 


2781.2 


45.6 


3457.3 


3456,0 


77.9 


3726.5 


3725.5 


82.6 


6736.9 


6736.9 



55 



Peptide Sequence 



ENCCVRPLY 

DTNYCFRNLE 

DTTHSTVLGLY 

DTNYCFRNL 

DTTHSTVLGLYNT 

DLEPLTILYYVGR 

DTTHSTVLGLYNTLNPEASASPC 
CVPQ 

DTNYCFRNLEENCCVRPLYI 

DLGWKWVHEPKGYYANTCSGPCPYL 
RSA 

DLEPLTILYYVGRTPKVEQLSNMV 
VKSCKCS 

DTTHSTVLGLYNTLNPEASASPCC 

VPQDLEPLTELYYVGRTPKVEQL 

SNMWKSCKCS 



Q. Stmctural char^teris.tfon of ma nomorr TGF-e2 exore...d m ga^ haran^yces cerevisi^ 
Anal^otofmeniateri^^,exam,o4.Cferum^^ 
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20 

25 



25 



SO 



55 



^^o^tftng of monome rig TGF4J2 
Refolding of the monofneric TGFmo ^ 
S. Moleojlarmass of dimerin TCF.po 

iH /5 434.0 (calculated Mass M = 25'd57o,. 

25-427.2 assommgaacysteins as disulfides) 

A. Coa migration and r^ njwth assay 



20 



EP0 433 225 A1 



B. Cell growth inhibition assay 

(1 : 3) in flat bottomed Sfrwell feaje ailtu« p^es (fS "I^^"^ 

foetal calf sarum. Conwi weds receive mS^tonffTi^^tT'' RPMH640 medium (Gibco) aod 5% 
Aftera 72 hours incutetoo p;Kl^^?L^%?i'- '^^^^^ 

stained wiit^ aystaMdatfor 15 n^L Unh™!^*" " *" """^V^ are washed once, fixed and 
w;th 33% acefc add to rS^ZSn Stt l^^n '^^^""'j^*-"^'^^- T».e staloed ceib are 1^ 
590 nm wim a mullfeka^fl ^nn^ S^oJi^el^^^ 1° ''^^ ^ the 00 was measured at 
the test compounds. S««SrKro?^?^^^^^^ 

thereft« Id tt«numl«rofcalls).it*,^^e omvS^^ '"^ number of nuclei (and 

Sve effects ofTGF^I. TGF-P2an<l T^S^ '^'''^^^9 tie anti-p„„iLe- 

«,eS:riSSs^°3,r'^-''^"*'"°^-^<^^'*---^^"^ 

.Example 6 : to vivo activity test, w n , fo)ded TGF.fti, Tr,c^ and TGP-f a 
A. Heanng of Partial-Thicfcnesa Wounds in Old Mice 

Arcfri:^^S:^'S2'1S:^^''^^~r^ -Pai-Bd with advarK^ng age «,r^ (1982) 

fo«. the in vivo b1^^*S^r^'^ir'-^P^°"--"^ 
wounds (fonr^d by^ dSetSnJitl^^^ 

situation, namely in old anHnaS^ using the fo^tj^^,!^ ^ p^Oy deficient or impaired wound repair 
at (1987) Science ^ : 350. ^ ^""'^ ""^ ""^ "^^^nT^d l>y Schullz. G.S et 

hair,emover.byasi„9le10se^darpS^o«Tb^^^^^^ 

at 80-C in a water bath. The resuiting LS^raS'^^ « 3"') ^^-^h been equilibrated 

withatopical application Of 25 MJstetievehJ^eSsSL^rl^.^^ 

« a solution on o mM Hbddlne 140 mM tTa pH 7 4TcSi Z Hydroxypropyf cellulose 

OftherefoldedactivedimeficTCFJfarm nr^-hi, « . ^ var.ous amounte (SOO ng, 100 ng or 10 no) 

'XJT" "'^"•^ 9™up':^3"tstf s alS^l «'"-«°" 
removed ^ fte'^bST*^' S^blmst^^^^^ "'^ listen; (if present) are su^jicaily 

a« outlined onto unBbnn thickne^TLZ^^f^^^^ito?^.^™"^ '^"^^ 
bum area that has heated is calculated byXlX^^^^f^'^""' ^ P^«age of each original 

^"vt™s.s^sr.tSe ^^^^^^ - - - 
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Group 


AniniaJs 


TGF.p2 dose per 
incision (ng) 


%agc of original bun 
area healed on day 6 


s 


1 


Old 


500 


59±8 




2 


Old 


100 


55±6 


10 


3 


Old 


10 


46 + 7 




4 


Old 


Buffer Only 


10±9 




5 


Old 


Untreated 


16±6 


15 


6 


Young 


Untreated 


66±9 



20 



25 



33 



40 



4S 



SO 



55 



e«,i^h to successftiny r^pifteBalize their v«^^r«fe^^J?;^T'.™«^«PP««'«y'»"^^ 
HteWogwal analyses reveal the axtert of the -TT ^^'^^ ^^'^^^^-^ (Group 6). 

B. HaaliiM of Fug-Thickfieaa W».. n(fa in Adult RBt- 

The biolog-eal eifeds of refolded actWe dimefte TGP fte ^ - 
woundrepak. namely cn Bie healing of full-thicknP.^-.^^Xrj^"^^^^' ^ in vfvo model of 

fte foflowing protocol sMar to the «,e desc^ft^X^^ 

Single. ft«*lckness 5 an long linear incfak,™I >« w '^~<^ ^ 1333. 

*edo,sal,nidr„eof pentobarl«tonea;^S;"eteS^^^ ^"S^^" «Sh sides of 

vwusly shaved and depJilated witf, a co,^r<S aS^.Ij!^'"'' 9> "ave l,een^^ 

rffteleftside indsions (as viewed with r^^We^J^^^^X^- 0^ec^^r^ groups, ecj^ 
of a sterile vshlde (cocsisBng of 0.a%^yZ^,^^^uT^ "'"^"^ applioalions (IM,^, 

foim. Edges of the contralateral riqhtSHte»>cisfr,™L »Vl* Mgor0.01 |tfl)ofa,etc>ld«lactj»edimericTGF-B 

fer atone m 0« ,eft side incisions and no treatment in Sh^sMal^.'" ^"^^^ '^^^'^ chicle buf- 
fc*|«flyapplied materials are*larile. endotoxin-freL and„^ L"^^"""' ^-^'^^ incisioning. An 

arxJ the wounds are leftlo heat for varvina r«>rinrfo . » ! ^^on. All animals are caged seDaratelv 

mm dbtence between blades) Is then use^to exS^rtt S^h^"^.** "^"^^ (8 
«^79«h rneasure««nta San,plea are t^J^^^jy^^.^'^'>"^'^''*^^^r,)*>rteosL 
maximum load tolafatBd by each exctead skin Zl. ^ '""^ ^ histologic^ analvsfe Th« 

hy*Bu«cdarnpeandthens.,«chedtobc^^ 

ded on a ctert recover. Measurements ^l^el^^^^e^!ZT^^^ 

groups consisted of 4 animals. B,ea«ng stm^ is^^S,^^ ^ experimental 

or excessive haemorrhaging (less t^% of ^ w^SLr 

cebo^eated wounds at 3 e^Uy spaced' timepol^L o^VaTcgd^^" ^''^ ^ 
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10 



15 



Graup 


TFG-(i2 dose per 
incision (/ig) 


Ratio 
TGF.p: 


of Tensile Strength 
Placebo Treatment at 






Day 7 


Dav 14 


Dav 21 


1 


2.CX) 


K9:l 


1.7 ; 1 


1.4:1 


2 


1.00 


1.8:1 


1.4:1 


13:1 


3 


0.10 


J-4 : 1 


1.3 : 1 


1.2:1 


4 


0.01 


1,2 : 1 


1.1; 1 


L0:1 


5 


None* 


1.0; 1 


1.0: I 


1.0:1 



25 



30 



35 



40 



45 



(* ratio of vehicle buffer only v no treatiacnt) 
a> fold. aiMf accelerates (he fiealina of ftjB.ftt-wl!r^ enhances the breaking strenrth un 

.« TGF-f^freated woun* up to 14 day, aft^ te^n^^"*" ^ hype^emtosis Is also ^ 

C. Wound Chamber lm»i»,> ■„ 

The bkHogical effects of refWded active dtmerie Trta. 
wound repair, namely on the cellubr in^^T^S "negated ih a Ihird in vivo model of 

and amund pon3u, chamber imptenb .^SaT^i!^^ 
MB. (1983) Science 219 Vl329 ' * ^ fte one described byl^ 

each end w«h a ,e,«,vable cap of wS^^ fi^"'!^,f Wi«"«ter 1 mm) a^^S^i 

ni symmelricauashion. tt»«igh«na« indsl^to.;^ 9«sterilBed and surgicaffy ineertedsuL«L^^f 
tar rate (35(M0O g). Or« gas-^a^ul^^i.lZt^"'''^''^*^^^^ 

««ufos8 in a solution of 10 mM Hr«,„i^. 1« mM NaO^ t^"? "'"•S^ w/. Hy*o;,ypr,JCi 

0.01 W) of a mfblded, active dfmeric TGF-fl fa™ am o^l™ h- ill"*^'^^ ^"'"""^ d ifl oT?i 

^««^e uppers,. Ri^^t ««e c^i^^,^^^^^"'" "^e laft side chambers U^iw^, wim 

^bers whareaa right side chambers «maln u^l ^^l ""^^^ •"^rer alone in fte left »ide 

groups cor«ist of S anonab. Injections am i^e^^,^ ^ experiment Experin»n^ 

endotoxirvftee and Pyrosen.fJ^^^^',°^^^ ^ and ail injected materials^n^ 
«^«ed 24 hr alter «« last sertes Of JS^^ ^h^'S'^f f ''^ ''""'^ -^"^ exper*«e« a'^^ 
technKpie. and the fibrous tissue from in^de Sm^ ^ ^"^ ^-i^a* by asepfc 

chamb.rH.id is esumated using ^emeJTc^^ S^^T (TgsiTf ^T'^ ^ ""^ ^"'"^ proS^nTuS 
tissue removed from inside and outside each ' ^ 193 : 265. Samples of fihrou! 

J^^c^^nte Cs Checked t^S^riS^X^?:; -^^X ^ ^ 

..-vrTn— — ^^^^^^ 
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chambere (left v right) from each group of animals. 



GroQp 

I 
2 
3 
4 



Sr"£lteP"x Ratioofprotein in matched 
left chamber Oig) chambers (left : rirtrt 



I (left: right) 
Fibrous Tissue Serous ProteTn 



1.00 
0.10 
0.01 
None* 



3.0 : 1 
2o:I 
2.1:1 
IJ): 1 



1^:1 
1.4: 1 
13:1 
1.0:1 



* ratio of vehicle buffer only v no treaniicnt 

«ject«n with TGF^ (Groups 1-3). No differ*^ ^'f^*^ ^ "'^^ved following m«)lipie 

« the Control group (Group 5). ^""^^"'^^ "eft-sfded and right-aded Otamters 

*an that of the bseue sum^ndhg the Placetxsireate^ j^I^t^ !*^^ « ^-^'edly greater 
nuctearcalls a« abo evident within the fibrous fis.uetiS^TG^Tf'!!^ "l"'^'''^ ^'^^^^ and mono- 
areobs^ved in either the thickness or vascularity of SbS.^tf« =PP^ntdiflemnces 
degree of atta=t,mentof chaml«„. to *«ccnn<Jva uL^!f^t^* s^tmundlng the chamber, nor in the 
.esults suggest that the diffusion of TGF-fi 1^Z^^^'''"^''"**^'^'^a"^i<^^ 
eflfe^AsterteinfiBr^teof lnflammaloo.cX^nJ2„^1^r^^^^ for «,e observed dSerenoe. i^ 
flu,dofTGF-p-treated chamber, whereas coM^S^f^T^^ serous 

o^po^jononPhonudear leukocytes. The conien^o^TAT^^Tr ' Predominance 

.undtobe3ter.3f.,„.,.,,,^^,,,,^^M0^^^^^^^^^ 
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A- CreaTn 
* - 

Ingredients: 

Sorfaiian monosicaraic 
PolyoxycthylcDC sorbitan monosicarate 
io Cetyl alcohol 

Li^c liquid paraffin 
Isopropyi myristaie 



29 



45 



% (v/v) 
2.0 
3.0 
5.0 
8.0 
2,0 



Acdve substance, TGF-3-Iikc protein ^ ^.^^^-5 

Propylene glycol 
Glycerin 
Dcioniscd water 

Preservatives and oihcr siabilizcrs 



2.0 
2.0 
76.0 
q.S. 



B. Oiniment 
Ingredieiits: 

Sorbiian trioleaie * ^^"^^^ 



Wax, micxDaystalline 
Light liquid paraffin 
Isoprc^yl myristaiB 
Lanolin alcohols 



5.0 
3.0 
3.0 
10.0 
3.0 



Active substance, TGF-p-Iikc protein 
Propylene glycol 

Glycerin ^ 

Magnesinm sulphate, hydrous 
Dcioniscd water 
Preservatives 



I.O'IO'^ 



0.7 
65,3 



Dissdve the active substance in the aqueous Dhaaa wifh nc^n^ k^-,^- 
melted .Ipid phase. Cod u, ««n, tempe^tu^Td t^^L '^'^^ 
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C. Parenteral Solution 
Ingredients: 

Active Substance, TGF-g-Iike protein 
± Human Scnim Albumin 
Argirine or Glycine 
± Carbohydraie 
pH 



0-05 mg/ml 
1 mg/ml 
20 mg/ml 
5-20 mg/ml 
7 



Via,s ^ 0.05 TGF-;M.e Pr<^lr.olT;^ZoZZ<imZ^ 
Deposition of microorp anisms 



microor]gaiusmus 

RcoHLC 137^PLK^,hTGF-pl 

R-Coli LC lJ7yi5PLMuJiTGF-33 
Saccharomvces cercvic^af^ nPT^ ]g 



deposidon date 
November 28,1989 
November 28,1989 
November 28,1989 
March 4, 1986 



accession number 
DSM5656 
DSM5557 
DSM5658 
DSM 3665 



SEQ ID Na 1 

^r!"^ ;^yP« ;_Nucteotide with corresponding po/ypeptrde 
Sequence Length : 339 base pairs 
Strandedness : double 
Topology : ilnear 
Source : human cONA 

Immediate experimentaf source • E coli I r i-^t/^sdi ii« ^.t^^r- « 
Features : ft.. , ^ 336 cod^g iXxS^ "^''^^ ^'^^ 
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20 



30 



SO 



55 



78 



117 



156 



195 



s s ?s ^ lii 1% - - m .c. «3 ^ 

^ s s - as s I- ?s i° s SI 

2° 25 

S S ?^ S tie ^ 

30 Tyr 

Hil Sa 11^ TCK: CCC TAC ATT TGC. 

40 -^J" Cys Pro Tyr He Trp 

50 . 

tS5 S ^ ill S S S ?| 

§s ai 2?,^ s IS ss s s 
?if if. s as s s - s s 

^5 90 
GTG GGC CGC AAG CCC AAR rrr r-i^ ^, 

v.. « S= |J| TCC J« ^.o 

ATC GTG CGC TCC TGC AAG TGC AGC TGA 

lie Val Arg Ser Cys Lys Cys t2 ^ 339 

^ iin 



SEQ ID No. 2 

Strandedness : douMe 
Topology : (inear 
Source : human cDNA 

ImmedtatB experimental aoLfrce • E. cqIH o i -^TVr^D. w u-r^^ . 
Fcoturoo : ^ 1 u> 336 coding r^-,T^V<^%''^"-'^'''-^' ^^^^ 



39 



273 



312 
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s s s s s ?s s - - 3, 

^ 10 



?s Si s s ?n s= - - 



25 



^0 



f5 



30 



jfJ S JSJ SI §fj s - - ™ - 



65 



is? ?s J- - s s .^s s 

90 

S r?v ^^'^ ^"^^ CAG CTT TCT AAT ATG 

He Gly Lys Thr Pro Lys He Glu Gin LeJ Ser JJJ 



78 



117 



156 



S S S S= - - - -c cj. ™ 

20 55 gQ j-y^ 



234 



273 



312 



ATT GTA AAG TCT TGC AAA TGC AGC TAA 
lie Val Lys Ser Cys Lys Cys Ser 

SEQ ID No. 3 

sequence Type ; NucleoMe with corrftsponding polypeptide 
Sequence Length : 339 base pairs 
Strandcdness : double 
Topology : linear 
Source : human cDNA 

Imn^iate experimental source : E coli LC 137/pPLMu hTGF-B3 (DSM sfi^fl^ 
Features : from llo 338 coding region far TGF-P3 ^ * 



50 



55 
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SI S ?S ^ - - J- - - 

25 

S ?| SJ? SI^ m =JJ - - r^o 

St m s if,^ 5- 1 - - 

2| ?S S S m ?S S S S= J- 
S S ^ S S S S IS - J- s 

SI? §s 2s is s - - ™ „c 

GTT GGG AGG ACC CCC A»A pto 

V=l ^, „ ^ =« CTC .CC «C „0 

100 

v3 - - - - 



39 



78 



117 



156 



liO 



234 



273 



312 



339 



Claims 

protein or a sait thereof, con^rfsing sJbtecSe mr^^^"^ ^ CTFO-W-iiWe 

torefoKfingcondilions. ' ^^''^^'«'"»™""ef«'onn of sa/dTGF-pjite protein 

2. Process .oco^^ ,« caim 1 in which «.e refoWing co„d,«ons in.ude a ,c,ub»i.i„« agent 

3. Process according to daim 2 in which the solubiliam, agent is selected frn.r. 

..etergent an c^nic. watar^^,e soivem or ZS^tTJZy^Z'^^ZZl^ 

(a) culturing a microbial host oamnris«n a 

29 
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(b) recovering the TGF-p^ike protein in a denatw^d. monomeric, solubleform. 

(b) solubnizing the TGF-p^ike protein. 
S. P««S3accordinfl,oclaim4i„wh«*then,icmbialhostisayeas.orabact8rlum. 

^^-c«^9 to da^ 8 in wh'.h the insoluble for. o, the TSF^,*e proten, fs .o.ubi,«d al a pH o, 

.a 10. '^^-cor-'nS.ndai.Sinwhlch.heinsc.ub.eagsregatefesolubi.^dwitha^^^^^ 
11. Process acconling to claim 10 in which.u,ea orguanidioe-Ha is used as chaot^op. 
^2. Proc^ according to Cain, 11 i„ w«ch the chao.„,p has a concentraton of about 4 to abovt 9 M. 
IS. Process acconlina to cbm, 10 In which a detergent te used as chaotrop. 

14. Process according to daim 2 m whidi the monomer is subiecfed to n.fniHi. 
molecular v«ightsumyd,yl/dis«lfide redox syste.X^n12^^^?^ifsr^ 
6 to about 10 and a temperature of about 0-C ^0^3?^ ^"""^"^^3^'"^' " "'^"^ 

mercaptoethanol in its oxidized =r:,^lZ7^ Z£^Z^ ^^T"" '"^"^ ^ 
reduced form at a cuncenlralion of afaTt Tta h , "^/^"^ ^ cystamine and its 

reduced fom, is between lOoVTal !Tlok ' ''^"''^ ^"^ 

- e in US o.d.ed 

reduced form is between 6 : i and 1 : 6 ^ ^° ^ '^^ "tio of the oxidized and the 
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25. Process according to cteim 3 in which the sOubilldng ageni is a phospholipid. 

28. Process according to dalm 25 in which the phospholipid is selected ir™„ ™~ 
dylettenolainino. phosphatidylcholine phLch^d^^n^^ ^'''^"=''^"3<^P'^^ 
range of 0.1 to 5 mglM P^^^Phafiysenne and phosphaHdyllnosaoIe at a concentration 

27. Process accorthg la dai,„ U in which the pH « about 8.0 and «,e ten,pe,atu,« is aba.« 4-C. 

29. Process according to daim 28 in which the metal ions are Cu»* or Fe**. 

30. P^cess accord-«,g to Cairn 14 in which addidcnaily O, is bubbled thn^ugh the buffer systen. 

reducedfoanis 1 : 1 to 1 :ZanS.2,r^^LIiJS^:r.r3;;^^^^^ -"d the 

1-P«panesu.fonate at a concentration of abo^tSto ^ mM^ "^'^^'^ 

^ Process acceding to Cain, 1 « which the d-.eric p.tein obtained ^ punned by ch^ography. 

33. Dimeri^ bWogicaUy active TGF-p.ike protein whenever produced by the p«cess of daim 1 . 

34, A monomelic. S-suifonatEd IGF^WIke protein. 

maceutical preparation for tha trealmenf nf u^^! T P^^® °^ ^^"^ l» the production of a phar- 
pn.ducion of an anti-inflammatoor orYmmonoLpprtsive p^^^' " <^ 

Claims for the fottowing Contracting States : ES, GR 

to refolding conditSona. ^"^"^ "'^ ''^"^"^ monor^eric form of said TGF-JWJce piotein 

2. Process according to daim 1 in whtch the refolding conditions include a sCubilizing agent 
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(b) recovering the TGF-p-like protein in a denatured, monomeric. soluble fe™. 

W .h. ^^^^ ^ ^ ^ 

(b) s(A<baizing the TGF-lWite proteoi. 
6. P««e«accortmgtoclaim4inwhk:hthemic«,bialhostbayeastorabac^^^ 

10. Process acconiing to daim 5 in which the insoluble aggregate is sclubPized with a chaot^pic agent 

11. Process acowtiing to daim 10 in which urea orgua„wr,^a is used as daotmp. 

12. Process aoooming to daim 1 1 in which the chaotrop has a concentration of about 4 to abet 9 M. 

13. Process according to daim 10 in whid, a detergent is used as chaotn>p. 

6 to about 10 and a temperature of about ^ a^oTir^ soJubflang agent at a pH of about 

"^'^^^^ZL'^^^:^^^ group 
IMiefcaptoethanol in its oxidized and reduc^ (^^ ^T H^ ^ 
reduced W at a concen Jab^ ^^o ' ^ ! ^."^ *f -^iuced form, and cyatamUie and its 
reduced form is between 1 00 M ami T^OO ""^ ^""^ "^^ 

'^?u- r^r^rce^^^^^^^^ - ?--.ne in its oxid^ 

reduced form Is between 6 : 1 and 1 : 6. ratJo of the oxidized and the 
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2a '^--^ingtodaim 3i„whrchtt« s<.ubflfe,„gagant^a„ cyanic. wa.^^^^^ 

25. Process according to claim 3 m which the solubiBzi^g agent is a phospholipid. 

26. Process according to daim 25 in which the phospholiDid Is seleetwi fr«», h,^ . 
<Jytethanolan»ine. ptjosohafidvlcholin* nho^^I^r 

range of0.1 toSrngAnT ^ M.«5pna»ayisenne and phosphatidyfinosilole at a conce/rtration 

27. Process acceding to dain 14 in which the pH about 8.0 and the temperat..^ i, abou 4-0. 
^c^^^TZtStiiTjt''' "^^'"^ '-^'^'^ -^^^mco^. .et^ ions at a con- 

29. Process acconding to claim 28 in which the metal ions are dfi^ or Fe^*. 

30. P^, accoming to clakn U In which add,«ona«y O, bubbled through the buffer systen. 

rBducedfoanis1:1to1:2.andinw»,ichthesolubillzlCge^iJh^^ 
1-propanesullonateata concentration of about 30 mM to 6o m^l^^ ^ 

3Z Process accenting claun lin which t,« di^Hc pn.te.n obtained is poriHed by chromatography. 
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DOCUNfENTS CONSIDERED TO BE RELEVANT 




Catct097 




JtOevaut 
tD diiai 


CLASSIFICATION OP THE 
APPUCATTONCUtClS) 


A 


BIOCHailSTRY, vol. 28, no, 7, 1989, 
pages 2956-2960, Washington, US; J. 
HOPPE et al.: "Preparation of 
biologically acrtlve platelet-derived 
grovfth factor type B8 fro* a fusion 
protein expressed In Escherichia coli" 
* The vole article * 


1-37 


C 07 K 7/10 
C 07 K 3/08 
A 61 K 37/02 
C 12 N 15/36 


A 


JOURNAL OF BIOLOGICAL CHEMISTRY, vol. 
250, no. 21, 1975. pages 8477-8482, 
Baltimore, US; A. KARIH Af«£0 et al.: 
"Nonenzyalc reactivation of reduced 
bovine pancreatic ribcnuclease by air 
oxidation and by glutathione 
oxidoreductlon buffers" 
* Pages 8477-78: "Experffnental 
procedures"; pages 8481-8482: 
"Discussion" * 


1-37 




A 


JOURNAL OF BIOLOGICAL CHEMISTRY, vol. 
262, no. 10, 1987, pages 4486-4491, 
Baltimore, US; 5. TANDON et al.: 
■Detergent-assisted refolding of 
guanidiniura chloride-denatured 
rhodanese" 

* Pages 4486-4487: "Materials and 
methods" * 


3-37 








lECHPOCAL FIELDS 

SCAXCHEXk (Im Cl5) 






C 07 K 
C 07 K 
A 61 K 
C 12 N 


A 


BIOCHMSTRY, vol. 7» no. 12, 196B, 
pages 4247-4254, Washington. US; W. 
CHAN: "A method for the CDa^late 
S-sulfonation of cysteine residues in 
proteins" 

* Pages 4247-4248: "Introduction"; 
pages 4252-4253: •'Discussion** * 


1-37 




Tbc pttxtM tKMrth repwt hms beCB Avmi for d cbw 







THE HAGUE 



15-03-1991 



KORSNER S.E. 



CATEGOKV OF OII2> DOCUMENTS 
X : M^Mr niaail If tUcmow 

A: 
OS* 



T : *wr or FtedM* iBte^ tfac torcKtlcM 
L : tfaoaaatf dntf for mW MUMS 



34 



